Introduction
Psychological distress is a state of emotional suffering that is generally characterized by symptoms of depression and anxiety. 1 It has been recognized increasingly that health issues related to mental, behavioral, and neurological disorders are growing throughout the world. Such disorders are responsible for 10.4% of all disabilityadjusted life years lost or lived with a disability. 2 Importantly, over three-quarters of the burden is in low-and middle-income countries, where the health infrastructure is least able to address it. 3 The study of psychological distress among persons in African countries is sparse; however, individual and socio-cultural factors, such as female gender, lower education and lower socioeconomic status, 4 lack of social support, 5 and stressful life events, 6 have been shown to be important contributors. In a study conducted in Ghana, nearly 20% of men and women reported having moderate or severe psychological distress. The prevalence varied according to gender, marital status, education, wealth, religion, and self-reported poor health status. In addition, among women in relationships, those who Psychological distress has not been well studied in developing countries. To add to the literature on factors associated with psychological distress in high burden HIV sub-Saharan settings, we conducted a planned analysis of screening data collected to determine the acceptability of an intravaginal ring (IVR) to prevent pregnancy among young women in Kisumu, Kenya. The objectives were to determine, among women, 1) the prevalence of psychological distress as measured by the Kessler (K-6) psychological distress scale and 2) factors associated with psychological distress.
Methods
Screening data for a longitudinal IVR acceptability and use study were collected from April 2014 through November 2014. Following a community engagement process to create awareness about the study and establish initial as well as on-going collaboration with community stakeholders, women were recruited from family planning clinics within Kisumu County, via 10 community health workers, and participant word-of-mouth referrals without incentives using convenience sampling. We recruited women who were using contraceptives and who were 18-34 years of age, were sexually active in the past 3 months on more than one occasion, were not currently pregnant and not intending to get pregnant for the next 12 months, neither breastfeeding nor within 3 months of parturition at screening, had not used a long-term hormonal contraceptive in the past 3 months, lived in the Kisumu catchment area (~150 km from Kisumu City), and were within 30 days of their last oral contraceptive scheduled visit or within 3 months of receipt of their last depot medroxyprogesterone acetate injection. The women also had to be willing to undergo monthly pregnancy testing, periodic pelvic examinations, and HIV testing and interviews at screening, 3 months, and 6 months after study enrollment. Finally, they had to be able to understand and read English, Dholuo, or Swahili, comprehend study procedures and provide signed informed consent. The study was approved by the Scientific Steering and Ethical Review Committees of the Kenya Medical Research Institute (KEMRI), an Institutional Review Board for the United States Centers for Disease Control (CDC), and the Kenya Pharmacy and Poisons Board. Women who completed the in-depth screening process received a bar of soap, 500 Kenya Shillings (~$5 USD) for transport, feminine sanitary pads, and a treated malaria bed net in accordance with local reimbursement practices.
Survey initiative. 16 While anxiety and depression symptoms are included in the K-6 scale, it is classified as measuring nonspecific distress as opposed to a clinical diagnosis of a specific mental disorder. 1, 15 The K-6 has been validated in sub-Saharan African countries. [16] [17] [18] [19] Questions were asked about how the person has been feeling during the past 30 days and how often they felt that way, that is, During the last 30 days, how often did you feel … nervous, … hopeless, … fidgety, … so depressed that nothing could cheer you up, … that everything was an effort, … worthless? The scale discriminates with precision between community cases and non-cases of Diagnostic and Statistical Manual of Mental Disorders-IV disorders such as anxiety and mood disorders. 15 For our analysis, K-6 psychological distress scale responses ranged from 0 (none of the time) to 4 (all of the time). To calculate the final total score, we summed across these six items for a scale score ranging from 0 to 24. The total scores were grouped into three categories (low/no distress: 0-4; moderate distress: 5-12; high distress: 13-24) based on previously identified thresholds for moderate as well as severe psychological distress. 15, 16, 20, 21 Independent variables included age, ethnic group, marital status, religion, education, occupation, main source of income, concern about having enough food for self and family (henceforth referred to as food insecurity) in the past 30 days, being inherited after the death of a spouse, perceived overall health status, age at first sex, unprotected vaginal or anal sex in past 3 months, transactional sex history, recent transactional sex, HIV-infected partners in past 3 months, ever experienced forced sex, ever physically hurt or threatened to hurt by sex partner, got into trouble with family/ friends, missed school, or got into fights because of drinking, ever used drugs, drug use in past 30 days, person making decision as to when to stop bearing children (woman, man, both), person making decision on avoiding childbearing (woman, man, both), self-reported STI in the past 3 months, and HIV test results. Being inherited after the death of a spouse refers to the Luo cultural practice in which a widow is required to marry a male relative of her late husband (often his brother) or in more recent times, a professional inheritor receives money or types of payment for inheriting a widow. 22 
statistical analysis
Data for this analysis were restricted to the baseline data. We excluded from the analysis two person's screening data, given technical issues with their ACASI data. Categorical variables were summarized using frequency counts and percentages. Multinomial logistic regression was used to determine factors independently associated with psychological distress (high vs low/no distress and moderate vs low/no distress). Selection of predictor variables into a multivariable model and subsequent backward elimination was directed by the chi-square test using 0.25 level of significance as a cutoff. All statistical tests were two-sided and were interpreted at 0.05 level of significance. The analyses for this article were performed using SAS for Windows version 9.3 (SAS Institute, Inc., Cary, NC, USA).
Results
Four hundred sixty-one women underwent ACASI study screening. Most of the women screened were of Luo ethnicity (90.9%), married or cohabiting (67.9%), had primary school education or less (68.2%), and were employed (63.4%). Nearly half (47.3%) the women screened were 18-24 years of age. Other descriptive information can be found in Table 1 . HIV prevalence at baseline was 14.4% (Table 2) . The percentage in each cell is computed using the total number of non-missing records as the denominator. In some cases, the respondents had missing data for either the covariates or outcome or both. Only persons who did not respond "no" to the question "ever used drugs" were asked to answer the question "Drug use in the past 30 days". c reports that income was derived from being an employee (salary-based) or that it was derived from personal entrepreneurial activities or via financial support from others (non-salary-based).
d refers to the luo cultural practice in which a widow is required to marry a male relative of her late husband (often his brother) or in more recent times a professional inheritor receives money or types of payment for inheriting a widow.
e
Got into trouble with family or friends, missed school, or got into fights, as a result of drinking alcohol. Most women (58.4%) scored in the moderate range (5-12) of the K-6 psychological distress scale, with an equal percent (20.8%) scoring on the low/no side (0-4) and the high side (13-24) of the scale. The proportion of HIV-infected women in the three psychological distress categories was as follows: low/no (8.4%), moderate (13.1%), and high (24.0%) ( Table 2) . In univariate analysis, the odds of HIV positivity was more than three times higher (odds ratio [OR] =3.43, confidence interval [CI] =1.44, 8.14) among women whose psychological distress was high compared to low/no distress. However, this significant association fell out of the multivariable model described below.
Based on univariable analysis (Table 2) , 13 variables were included in the multivariable model: ethnic group, marital status, education, concern about food insecurity, perceived overall health status, age at first sex, recent transactional sex, HIV+ partners in past 3 months, ever experienced forced sex, ever physically hurt or threatened to hurt by sex partner, person making decision on when to stop bearing children, self-reported STI, and HIV test result. In the final model (Table 3) , moderate (vs low/no) psychological distress was significantly more likely among women who reported ever experiencing forced sex (adjusted odds ratio [aOR] =4.27; 95% CI =1.91-9.53) and among women who were concerned about food insecurity (aOR =2.39; 95% CI =1.22-4.67). High (vs low/no) psychological distress was significantly more likely among women who reported ever experiencing forced sex (aOR =6.06; 95% CI =2.43-15.1), who were concerned about food insecurity (aOR =3.65; 95% CI =1. 23-10.9) , and who self-reported an STI in the past 3 months (aOR =4.02; 95% CI =1.65-9.83). It is of note that high (vs low/no) psychological distress was more likely among women with lower education (aOR =2.17; 95% CI =0.99-4.77), but the P-value was slightly higher than the 0.05 cutoff (0.053).
Discussion
Among young Kenyan women screened for the study, 58% had moderate and 21% had high psychological distress as measured by the K-6 scale. While not a direct comparison, a US survey that used a stratified sample designed to provide estimates for the civilian noninstitutionalized population found that among women aged 18 years, only 3.9% had high psychological distress as measured by the K-6 scale. 23 Other studies touching on psychiatric issues in Kenya, which did not use the K-6 scale, found a 10.8% prevalence of common mental disorders (eg, depressive episodes, panic disorder, obsessive-compulsive disorder) among a rural general population determined using the Clinical Interview Schedule -Revised and the Psychosis Screening Questionnaire 24 and a 20% prevalence of psychiatric disorders (eg, anxiety and depression) among patients in a clinic determined using a systematic psychiatric interview. 25 Prevalence of non-specific psychological distress is important from a holistic health perspective because, as noted by the WHO in their constitution, "Health is a state of complete physical, mental and social well-being and not 
Notes:
The percentage in each cell is computed using the total number of non-missing records as the denominator. In some cases, the respondents had missing data for either the covariates or outcome or both. 
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Psychological distress among women in Kisumu, Kenya merely the absence of disease or infirmity". 26 Public health, including physical and mental health, is influenced not only by individual characteristics but also by social, cultural, economic, and political factors. 27 In our study, ever experiencing forced sex was associated with both moderate and high psychological distress among young women using contraceptive. Forced sex was experienced by more than a third (34.6%) of the women in our study of whom the majority were of Luo ethnicity (90.9%) and married or cohabitating (67.9%). Other studies in subSaharan Africa have reported on forced sex. For instance, among teenagers in Ghana, the prevalence of forced sex was 18% and 13% in two waves of a cross-sectional survey, 28 and among women in Botswana and Swaziland, the prevalence was 10.3% and 11.4%, respectively. 29 Sexual roles and gender scripts in sub-Saharan African countries influence sexual experiences including sexual assault. 30 Biases in favor of male children disenfranchise girls and this can make them more vulnerable to forced sex. 31 Males are raised in a culture of male dominance, resulting in little couple communication about sex. 32 Moreover, there are many Luo customary practices that involve sex, including construction of a house, marriage of children, the death of a spouse, and agricultural practices. These customary practices are required and if not followed, have a predetermined consequence of defying the cultural tradition called "chira", 33 which can affect food insecurity. For instance, if sex is not performed before the harvest, the crops cannot be brought in. 33 Women may not always be willing participants and thus lack control in these customary practices. Lack of control over one's own sexuality has been associated with psychological distress in a previous study in Ghana. 34 Our study showed that concern about food insecurity within the past 30 days was common across all psychological distress categories (85.2%) and was associated with both moderate and high psychological distress among young women. While the relationship between food insecurity and physical health has been demonstrated, 35 less attention has been paid to the relationship between a lack of food access and psychological health. 36 A systematic review of the literature found that individuals in developing countries who experienced food insecurity were more likely to have elevated anxiety, depression, and other symptoms of common psychological disorders than individuals who did not experience food insecurity. 37 Food insecurity can have effects on at least two levels. Insecurity can cause a feeling of lack of control, which can result in disorders such as depression and anxiety, and lack of adequate nutrition can adversely affect brain function, including cognition and mood regulation; lack of proper nutrition has been shown to be associated with disorders such as depression and anxiety. [38] [39] [40] [41] Self-report of an STI in the past 3 months in our study was cited by nearly 30% of respondents and was independently associated with high psychological distress. Among women in South Africa who were recently sexually active, those reporting psychosocial problems also reported a greater proportion of condomless sex, 42 and among adults in South Africa, post-traumatic stress disorder was associated with STI risk behaviors such as alcohol and/or drug use before sex and condomless sex. 43 In addition, being told that one has an STI can bring on psychological distress. 44 Our descriptive results showed that the proportion of HIV-infected women was highest in the high psychological distress category (24.0%) compared to the moderate psychological distress (13.1%), and the low or no distress (8.4%) categories. The univariate analysis showed an overall significant relationship between HIV positivity and higher psychological distress not found in the multivariable analysis. This finding corresponds with the literature indicating that mental health problems are associated with HIV risk behaviors and HIV infection. 45, 46 It also corresponds to a systematic review of African studies that found that people living with HIV or AIDS have more mental health problems than persons who are not HIV infected. 47 Services related to the psychological health and wellness of persons in Kenya, especially those at high risk for HIV and those infected with HIV, are much needed. 48 
Limitations
Our study had several limitations. 1) Our sample size was limited and convenience sampling was used to recruit participants; thus, the women in our study may not be representative of women residing in the Kisumu catchment area. 2) We were not able to determine causality in stating that certain variables contributed to psychological distress. 3) Numbers of HIV-infected persons in the low-to-no psychological distress category were low, and this may have limited statistical power in the multivariable analyses. 4) Some potentially important variables were not included in our analysis due to omission (eg, attempted or suicidal thoughts, and parental discussion about sex) or low numbers (eg, exchange of food for sex). A strength of our study is that it provides information about the important issue of psychological distress in an African setting where little published information is available. 
Conclusion
Nearly 80% of women in our study had moderate or high psychological distress as measured by the K-6 scale. Experiencing forced sex and concern about food insecurity was significantly associated with both moderate and high psychological distress. Forced sex can increase the risk of psychological problems, leading to poor school performance and high-risk sexual behaviors, as well as physical health problems such complications from an unwanted pregnancy and STIs including HIV. 49 To reduce psychological distress, a focus on prevention as well as treatment is needed. Women need social services and supports, and girls need a path toward a healthy and productive adulthood. Both may include a combination of educational, social, health, and economic services; in other words, a holistic or ecological approach. Some studies have focused on innovative interventions that have the potential to empower women and girls to be able to avoid forced sex and reduce concern about food insecurity. For instance, a study in South Africa found that a combined microfinance and health training intervention reduced women's experience of physical and/or sexual intimate partner violence in the past year compared to a control group. 50 A novel and practical intervention study in Kenya found that self-defense training significantly reduced the incidence of sexual assault among girls. 51 Another study by the Population Council used an asset building framework to create a program where girls could have their own savings account, which fostered self-esteem as well as offer a practical way to save for their future. 52 Most important is keeping girls in a safe school setting through at least secondary school, which provides the framework for the breadth of holistic and ecological approaches to empower them as they become young women. Staying in school has been found to reduce the risk of HIV infection. [53] [54] [55] Initiatives are underway to support these efforts. "Let Girls Learn" builds on the United States Agency for International Development campaign for girls' education, supports existing programs, and encourages other community-based nongovernmental organizations and governments to put more resources into girls' education. 56 "Together for Girls" is a public-private partnership that stimulates policies and programs to prevent sexual violence and provides supportive care and services for victims of sexual violence. 57 Given that ~60% of Kenya's population is #24 years of age, 58 initiatives like these have an enormous potential to improve the psychological health of girls and women and by extension, the physical and psychological health of their children and the society at large. Kenyan leadership and a strong national governance will be critical to the long-term success of public health initiatives. 59 
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